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Water unless otherwise noted.
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Descriptive Report to Accompany Field Examination FE-419

Field Number PHP-5-2-95
Scale 1:5,000
1995

Pacific Hydrographic Party
Chief of Party: LT Richard A. Fletcher

A. PROJECT ‘/

This Field Examination, registry number FE-419, was conducted to
obtain modern data for the maintenance of existing nautical
charts. The project responds to concerns expressed by the U.S.
Navy which requested a reconnaissance survey, through contact
with the Pacific Marine Center, of the East Waterway of Elliott
Bay and a positive resolution of a shoal along pier 37.

The area is frequented by deep-draft container ships. The main
concern is the charted shoal along pier 37 where the aircraft
carrier Kitty Hawk was assigned to berth during the 1995 Seafair
activities.

c)
PHP-5-2-94 is the field number assigned to this survey.

B. AREA SURVEYED See EvalRph Seckion 8

The area surveyed is the East Waterway of Elliotk¥Bay and the face
of terminal 46, from latitude 47334'42"N to 47°36'00"N and from
longitude 122°20'24"W to 122°20'42"N. Plotter sheet 1 was skewed
to 270° with overall sheet limits measuring 20 cm by 70 cm. The
inshore hydrographicg.limit for FEz41l9 was the wharf faces.

Depths ranged from A.BSmeters to 2&.72 meters(}%*&ﬂ‘qﬁ)

FE-419 was surveyed at 1:5,000 scale standards, but at 1:10,000
scale position control requirements

All hydrographic data acquisition was conducted on July 12, 1995,
(DN 193). A sound velocity cast was conducted on July 13, 1995
(DN 194). Data processing was completed at the Pacific
Hydrographic Branch (PHB) July 14,1995 (DN 195).

C. SOUNDING VESSELSV/

NOAA Launch 1102 (EDP No. 0652), a 21-foot SeaArk, was used for
all hydrography, velocity casts, and developments. No changes to
the standard vessel sounding configuration were necessary.




D. AUTOMATED DATA ACQUISITION AND PROCESSING v/

HYPACK for Windows version 5.2 was used for data acquisition
throughout the project.

HYPCON program 2.16 was used for data conversion to HDAPS format
and the raw data was submitted to the Pacific Hydrographic Branch
for processing.

The following computer programs were used for supporting data:

Program Name Version Date
VELOCITY 2.10 1994
MONITOR 3.0 1995
GEQID93 1.00 1990

E. SONAR EQUIPMENT 4

No side scan sonar was used on this project. Concuy

F. SOUNDING EQUIPMENT v~

The Innerspace Model 448 (IN-448) echosounder, s/n 239 was used
on VN 0652.

The IN-448 had extreme difficulty tracking and correctly
digitizing in the turbid water of the Duwamish River.

Soundings were recorded in meters with a speed-of-sound through
water of 1500 m/sec. Depths encountered in the survey area range
from 4.8 meters to 26.8 meters.

No on-line calibration adjustments were required for the IN-448.

G. CORRECTIONS TO SOUNDINGS v/

Velocity of Sound

Corrections for the speed of sound through the water column were
computed from data obtained with an Applied Microsystems
Laboratories (AML) sound velocity profiler (S/N 03042). The
VELOCITY program was used to determine the speed of sound
correctors.




The following cast was used to determine the velocity correctors:

HDAPS DN Cast Position?
Table DN Depth* Range Latitude Longitude
1 194 52.3 193 47°35'36"N  122°21'32"W

*Extrapolated depth.

Separate Iv*bontains copies of all velocity cast data and HDAPS
Velocity Corrector Tables. Note that there were some depths deeper
than the sound velocity cast, but not of navigational significance,
offshore of the northern piers. Con pbsx¥(o\¥;\\§ou\{\kb-\kg&me\{\{m\-;‘

The AML instrument was calibrated by Northwest Regional Calibration
Center on April 15, 1994 (DN 105)., A copy of this calibration
report is included in Separate Ivﬁe

Static Draft v/

Static draft for VN 1102 was determined on April 12, 1994 (DN 102).
First, the depth of the transducer face from a reference mark on the
hull was measured. Next, with the launch in the water (fuel tanks
half full and two personnel aboard) the depth from this reference
mark to the launch's waterline was measured. Combining the two
measurements, a static draft of 0.4 meters was calculated.

Dynamic Draft

Settlement and squat measurements for VN 1102 were conducted on
April 5, 1994, (DN 095) in Guemes Channel, Washington. Field
records are included in Separate IV.

Offset*%able 2 corresponds to VN 1102. Settlement and squat
correctors were reapplied during office processing using the REAPPLY
program in HDAPS.

v

Corrections to Echosoundings

Digitized soundings displayed on line were compared in real time
with the analog trace to ensure reasonable agreement. As mentioned
in section F, Sounding Equipment, digitizing the depths in the
turbid water was difficult and significant manual editing of depths
were necessary. All sounding edits were scanned and check-scanned
at Pacific Hydrographic Branch during processing.

Tide Correctorsv Se Eq,\R%X-)g&X-\QS‘\Q
Tide correctors were not applied in the field but real tides were

applied during office processing from the ElliotkBay tide station
data downloaded from headquarters. The operating tide station at

% Filed with the Survey dalsy




Seattle Washington (944-7130), is located less than 1 NM north of
the East Waterway and serves as control for datum determination.

Straight line interpolation of the six-minute tide correctors {(based
on Mean Lower Low Water) was accomplished using the HDAPS program
REAPPLY. Times and heights are direct on the datum station. No
anomalous data are apparent, and the printout of the data is
included in Appendix vk

H. CONTROL STATIONS See B2\ Rk, Sedvion i

The horizontal control datum for this project is North American
Datum of 1983 HQ%L§9L9¥ A copy of the HDAPS Control Station Table
is included in.Appeﬂgtx—}}$ (List of Horizontal Control Stations).
A separate Horizontal Control Report for OPR-N228-PHP, Eagle Harbor,
was submitted to N/CG245 on July 25, 1995.

I. HYDROGRAPHIC POSITION CONTROL See Eva Rp\-l&‘ciov\i

Differential GPS (DGPS) was used for position control throughout
this survey. Position accuracy requirements for a 1:10,000 scale
survey were met as specified in the section 3.4 of the Field
Procedures Manual.

The USCG DGPS beaco ‘gf Robinson Point was used throughout this
project: 3*?*\0"\9\“\5“[1\16 \)*‘f-w“k{\\mik.

Reference Station Latitude Longitude El. Ht
Robinson Point 47°23'18.953"N  122°22'26.745"W -6.031m

Reference sites were confirmed using program MONITOR per FPM section
3.4.6.3. Copies of scatter plots and outlier.sum files are included
in Separate I1I%¥(Horizontal Position Control and Corrections to
Position Data).

DGPS fixed point performance checks were obtained per FPM, Section
3.4.4.1 prior to and after data collection using a pile at the end
of a pier at the Ferry Repair Facility in Eagle Harbor. The mark
was positioned to Third Order, Class I standards (see Horizontal
Control Report). All DGPS performance checks were successful; check
forms are located in Separate 111.%

% Fled wilh e survey ik,




The following GPS equipment was used:

Equipment Type of Receiver Antenna
L ion Receiver/Antenna Serial No, Serial No,
VN 1102 Ashtech (v.lE08D) 700417B1043 700378B0402
VN 1102 CSI Beacon Rcvr. (MDL MBX1) X-1212 M-2253

Offset and layback correctors for the GPS antenna are included in
offset table 2.

J. SHORELINE Ser Exxz\Rplf‘Sec\-'\m\T.

No shoreline verification was conducted in the field, as no source
was available.

K. CROSSLINES Oee B\ QP\-;_‘seéc\'o\\\(.

Two lines were run diagonally at 45° to the mainscheme hydrography.
No comparison was conducted in the field.

L. JUNCTIONS v

There are no junctions. C5h&qr

“
M. COMPARISON WITH PRIOR SURVEYS See Eva| Rl SectionM,

No prior surveys were on hand for comparison.

N. ITEM INVESTIGATION REPORTS /

There are no AWOIS items. Coquv

O. COMPARISON WITH THE CHART See Eel Q@\-‘S&\—\ono.

PHP conducted online comparisons between the digitized soundings and
chart 18450, 12th Edition, Jan 26, 1991 to ensure reasonable
agreement. A more rigorous comparison will be performed by Pacific
Hydrographic Branch, N/CS34 after application of smooth tides.

No indication of the charted shoal along pier 37 was found. Delete
shoal charted at latitude 47°35'03"N Longitude 122°20'36"W and é
replace with depths from this survey. Concur  Depling, oF Ho -41 Yeed \»beve:e\m
iy :Aw,\ma“w\] oF e, Charked WoRek &ms\x y




i
A y Uw found centered at Latitu 47°35'08"N Longitude
12202O'§§:W with a least depth of 47 feet. It appears this may be
an area that was missed during the last dredging operations of the

East Waterway. Coneuy Chadk Frig 2vea Hagel on the, ()!ESCN\ Swuo\('m\'wma\‘tdn .

Danger to Navigation See E\IL\%\‘\&&'\O\'\ 0.

No dangers to navigation were found. Further review after smooth
tides are applied may indicate dangerous depths within developments.

P. ADEQUACY OF SURVEY v 5&&&\@9&,%«,\\6“ P.

This survey is complete and adequate to supersede all prior surveyed
depths, and to update the depth contours in the immediate vicinity. Concuy

O. AIDS TO NAVIGATION See EN:) Qe\-’ﬁec}r\im Q.

All aids to navigation seaward of the 5-meter curve were positioned.
All positions showed good agreement with the charted positions. An
uncharted light was positioned at the northwest corner of the USCG
pier 36. The light is privately maintained by the Port of Seattle.
Mr. Jim Boyd of the Port of Seattle, (206)728-3135, was contacted to
verify the position but he could not find a recorded position for
the light. Although the light was only positioned using
Hydrographic standards, DGPS, PHP recommends charting the light, see

NF 76-40. See 2bendum to Sechion @ dabed 12146 (abadnel ).

R. STATISTICS ¥

Description Quantities
Total Positions (selected soundings) 1483
Total Detached Positions 4
Total Nautical Miles Hydrography 20.2
Square Nautical Miles Hydrography 0.12

Velocity Casts 1
Days of Production 1
Bottom Samples 0
Tide Stations established 0

S. MISCELLANEOUS v

Bottom samples were not acquired.




119 February 21, 1996

Q. AIDS TO NAVIGATION

Some doubt appears in this paragraph about the red light
positioned on the NW corner of pier 36. The official name of
the light was not shown in the DR or on NOAA FORM 76-40. I
contacted Mr. Jim Boyd of the Port of Seattle (728-3135) and he
confirmed the Descriptive Report. The Port does not maintain
that light. He suggested I contact the Coast Guard Aids to
Navigation Branch here in Seattle.

I contacted the Aids to Navigation/Waterways Management Branch
phone number 220-7270 and spoke with a Lt. Matthew. I gave Lt.
Matthew our position of the light and he searched for the light
and finally confirmed the light was not an Aid to Navigation. He
believes the light is a red pier light to help vessels in seeing
the pier when mooring at 36. Lt. Matthew also, advised me that
the two lights on Pier 34 were both discontinued on December 15,
1995 because of new construction.

The Light List Names of the two lights are:

Pier 34 North Dock Light LLNR 16865  These \‘3\'\\&‘\&5&%"\0“\\0“%@
Pier 34 South Dock Light LLNR 16870 Feld, ermabicn 23 My Were in

exikene ok Five o Sups oguﬂﬂug,




UNITED SBTATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL OCEAN SERVICE

OFFICE OF COAST SURVEY

Pacific Hydrographic Branch

Seattle, Washington 881150070

February 20, 1996

Commander

Thirteenth Coast Guard District (OAN)
Federal Building, Room 3410

915 Second Avenue

Seattle, WA 98174-1067

Dear Sir:

Five dangers to navigation have been identified by Pacific Hydrographic Branch within the survey
limits of field examination FE-419 (Pacific Hydrographic Party, July 12, 1995). These dangers affect
the following charts:

Chart Edition/Date Scale Datum
18450 13th Ed./Aug 22, 1992 1:10,000 NADS3
18449 15th Ed./Oct 29, 1994 1:25,000 NADS3

The attached information is provided for publication in the Local Notice to Mariners. A copy of chart
18450 showing the area in which the dangers exist is also attached.

Questions concerning this report should be directed to the Pacific Hydrographic Branch at (206) 526-

6853.
Sincerely,
Kathryn Timmons
‘Commander, NOAA
Chief, Pacific Hydrographic Branch
Enclosures
cc: DMAHTC
N/CS261
PMC

CODE SURNAME DATE j| CODE SURNAME * DATE
N/CS341

fe o e e

FILE COPY sl o Sl 177 '

#U.S. GOVERNMENT PRINTING OFFICE: 1987-756-851




Field Examination Registry Number: FE-419

Survey Title:  State: Washington

Locality: Puget Sound
Sublocality: East Waterway of Elliott Bay
Project Number: N/A

Survey Date: July 12, 1995

Features are reduced to Mean Lower Low Water using predicted tides.

Charts Affected: 18450 13th Edition/August 22, 1992 1:10,000 NADS3

18449 15th Edition/October 29, 1994 1:25,000 NADS3

ITEM DANGER DEPTH LATITUDE (N) LONGITUDE (W) POSITION
A, Shoal 43 feet 47°35'56.46" 122°20'24.64" No. 100 ~
B. Shoal 47 feet 47°35'53.99" 122°2026.33" No. 177
C. Shoal 39 feet 47°35'13.03" 122°20'37.51" No. 863.01
D. Shoal 38 feet 47°35'08.44" 122°20'37.43" No. 527
E. Shoal 42 feet 47°35'07.59" 122°20'38.92" No. 991.01

Questions concerning this report should be directed to the Chief, Pacific Hydrographic Branch at

(206) 526-6853.
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T. RECOMMENDATIONSY

none

U. REFERRAL TO REPORTS v
Title Date
Horizontal Control Report

OPR-N228-PHP
Eagle Harbor, WA 30 May, 1995

Approved and forwarded,

A
Richard A. Fletcher

Lieutenant, NOAA
Chief of Party
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APPRQVAIL T
for

SURVEY FE-419

Standard field surveying and processing procedures were
followed in producing this survey in accordance with the
Hydrographic Manual, Fourth Edition; the Hydrographic Survey
Guidelines; and the Field Procedures Manual, as updated for
1995. The data were reviewed daily during acquisition and
processing.

The digital data and supporting records have been reviewed by
me, are considered complete and adequate for charting
purposes, and are approved. All records are forwarded for
final review and processing to N/CS34, Pacific Hydrographic
Branch.

Approved and Forwarded, DATE: September 19,

Richard A. Fletcher
Lieutenant, NOAA
Chief, Pacific Hydrographic Party

1995
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NOAA FORM 77-27(H) U.S. DEPARTMENT OF COMMERCE | REGISTRY NUMBER

(9=—-83)
HYDROGRAPHIC SURVEY STATISTICS FE-419
RECORDS ACCOMPANYING SURVEY: To be completed when survey is processed.

RECORD DESCRIPTION AMOUNT RECORD DESCRIPTION AMOUNT
SMOOTH SHEET 1 SMOOTH OVERLAYS: POS., ARC, EXCESS 0
DESCRIPTIVE REPORT 1 FIELD SHEETS AND OTHER OVERLAYS 0

DESCRIP- DEPTH/POS HORIZ. CONT. SONAR- ABSTRACTS/
TION RECORDS RECORDS GRAMS PRINTOUTS SOURCE
ACCORDION
FILES
ENVELOPES
VOLUMES o
CAHIERS 1
BOXES
SHORELINE DATA 7/ 77 770 70 s s s vz
SHORELINE MAPS (List): NA
PHOTOBATHYMETRIC MAPS (List):
NOTES TO THE HYDROGRAPHER (List):
SPECIAL REPORTS (List):
NAUTICAL CHARTS (List): Chart 18450 13th ED
OFFICE PROCESSING ACTIVITIES
The following statistics will be submitted with the cartographer’s report on the survey
PROCESSING ACTIVITY AMOUNTS
VERIFICATION EVALUATION TOTALS

POSITIONS ON SHEET V//A//////////////////////////// 1483

POSITIONS REVISED

SOUNDINGS REVISED

CONTROL STATIONS REVISED

PRE-PROCESSING EXAMINATION

VERIFICATION OF CONTROL

VERIFICATION OF POSITIONS

VERIFICATION OF SOUNDINGS

VERIFICATION OF JUNCTIONS

APPLICATION OF PHOTOBATHYMETRY

SHORELINE APPLICATION/VERIFICATION

COMPILATION OF SMOOTH SHEET 17 17

COMPARISON WITH PRIOR SURVEYS AND CHARTS 3 3

EVALUATION OF SIDE SCAN SONAR RECORDS

EVALUATION OF WIRE DRAGS AND SWEEPS

EVALUATION REPORT 11 11
GEOGRAPHIC NAMES
OTHER®
'USE OTHER SIDE OF FORM FOR REMARKS TOTALS 17 14 31
Pre-processing Examination by Beginning Date Ending Date
LT Pamela Haines 7/12/95 9/20/95

Verification of Field Data by Time (Hours) Ending Date

J. Stringham, B. Qlmstead 17 2/20/96
Verification Check by Time (Hours) Ending Date

B. Olmstead 2 3/25/96
Evaluation and Analysis by Time (Hours) Ending Date

B. Olmstead 14 3/27/96
Inspection by Time (Hours) Ending Date

D. Hill 2 3/29/96




EVALUATION REPORT
FE-419

A. PROJECT
Project information is discussed in the hydrographer's report.
B. AREA SURVEYED

The purpose of this survey was to provide contemporary hydrographic data in the East
Waterway, Elliott Bay, Washington, which supports considerable deep-draft traffic for the
container and cargo handling facilities. Additional information and the survey limits are
discussed in the hydrographer’s report. Generally, depths range from 5.5 to 27.1 meters
(18-89 FT). However, depths in the federal project area which supports the major shipping
activity range from 36-60 feet.

C. SURVEY VESSELS
Survey vessel information is found in the hydrographer's report.
D. AUTOMATED DATA ACQUISITION AND PROCESSING

Survey data were processed using the same Hydrographic Data Acquisition/ Processing System
(HDAPS) software used by the hydrographer, the Hydrographic Processing System (HPS) and
AutoCad, Version 12.

At the time of the survey certification the format for transmission of digital data had not been
formally approved. In the interim, digital data for this survey exists in the standard HPS format,
which is a database format with the dbf extension. In addition, the sounding plot was created
with a dbf (extension) and enhanced using the AutoCad system, are filed both in the AutoCad
drawing format, dwg (extension); and in the more universally recognized graphics transfer
format, dxf (extension). Copies of these files will be retained at PHB until transfer protocols are
developed and improved. -

The drawing files necessarily contain information which is not part of the HPS data set such as
geographic name's text, line-type data, and minor symbolization. In addition, those soundings,
deleted from the drawing for clarity purposes, remain unrevised in the HPS digital files to
preserve the integrity of the original hydrographic data set. Cartographic codes used to describe
the digital data are those authorized by Hydrographic Survey Guideline No. 75.

The field sheet parameters have been revised to center the hydrography on the office plot. The
data is plotted using a Modified Transverse Mercator projection and are depicted on a single
sheet.

E. SONAR EQUIPMENT

Sonar equipment information is found in the hydrographer's report.




F. SOUNDING EQUIPMENT
Sounding equipment is discussed in the hydrographer's report.
G. CORRECTIONS TO SOUNDINGS

The sounding data have been reduced to Mean Lower Low Water. The reducers include
corrections for actual tide data, dynamic draft, and sound velocity. The reducers have been
reviewed and are consistent with NOS specifications. Actual tide reduction is derived from the
Puget Sound, Elliott Bay tide gage (944-7130).

H. CONTROL STATIONS

Sections H and I of the hydrographer's report contain adequate discussions of hroizontal control
and hydrographic positioning.

The USCG DGPS beacon at Robinson Point was used for position control and is a published
value based on NAD 83. The geographic positions of all survey data are also based on NAD 83.
The field examination is annotated with an NAD 27 adjustment tick based on values determined
with the NGS program NADCON.

Data based on NAD 27 may be referenced to this survey by applying the following corrections:

Latitude: -0.544 seconds (-16.791 meters)
Longitude: 4.283 seconds (89.488 meters)

I. HYDROGRAPHIC POSITION CONTROL

Differential GPS (DGPS) was used to control this survey. A horizontal dilution of precision
(HDOP) not to exceed 3.75 was computed for survey operations. The quality of several
positions exceeds limits in terms of horizontal dilution (HDOP). These positions are isolated
and occur randomly throughout the survey area. A review of the data, however, indicates that
none of these fixes are used to position dangers to navigation. The features and or soundings
located by these fixes are consistent with the surrounding information. These fixes are
considered acceptable. System checks were performed by fixed point method to confirm the
DGPS was operating properly.

J. SHORELINE

There were no contemporary shoreline manuscripts to support this survey. Although the
hydrographer did not perform shoreline verification, a comparison with Chart 18450 13th ED
August 1992 reveals that hydrography appears consistent with the charted shoreline.

K. CROSSLINES

Crosslines were run diagonally to the mainscheme hydrography. There was good agreement
between the mainscheme and crossline hydrography.

L. JUNCTIONS

Junction information is discussed in the hydrographer's report.




M. COMPARISON WITH PRIOR SURVEYS
H-9169 (1970) 1:5,000

Survey H-9169 covers the entire area of the present survey. However, it appears that the only
charted data which originates from this prior work are the soundings and piling in ruins located
between Pier 27 and Berth 3 and the two dolphins located on the southern end of Terminal 37
and Pier 36. This is likely attributed to the fact that the East Waterway is a federal project area
subject to periodic dredging and continual depth changes.

A comparison with the present survey generally reveals 1-3 foot differences throughout the East
Waterway with no clear pattern as to shoaling or being consistently deeper. However,
differences of 10-12 feet (deeper) are readily noticeable along many of the berthing areas and is
directly attributable to contemporary dredging activities to support deeper draft vessels. The
greatest shoreline changes have occurred between Berth 2 and Pier 32 and the southern end of
Terminal 37. These shoreline changes are the result of fill to enlarge the container and cargo
handling facilities.

With the exception of the following, Field Examination FE-419 is adequate to supersede the
prior survey within the common area.

Feature Location

6-foot depth Pier 27/Berth 3
8-foot depth Pier 27/Berth
14-foot depth Pier 27/Berth 3
Piling in ruins Pier 27/Berth 3
Dolphins (2) Pier 36/ Terminal 37

N. ITEM INVESTIGATION REPORTS

There were no AWOIS Items assigned to this survey.

0. COMPARISON WITH CHART

Chart 18450, 13th edition, dated August 22, 1992; scale 1:50,000
a. Hydrography

Charted hydrography originates with the previously mentioned prior survey and miscellaneous
sources. The prior suvey has been adequately addressed in section M and requires no further
discussion. Charted miscellaneous soundings generally reflect the same differences with the
present survey data as discussed in section M although charted pier face soundings currently
reflect the deeper dredging that has taken place since 1970. Of note, the present survey found
depths of 38-47 feet where the present chart shows 52-57 feet. This area is centered at latitude
47/35/09N, longitude 122/20/40W and extends approximately 125 meters west of Pier 33. This
ridge-like feature rising above the bottom is likely an area missed during the last dredging
operation.

FE-419 is adequate to supersede charted hydrography within the common area with the
following exceptions:




Feature Latitude(N) Longitude(W)

Dol 47/35/29 122/20/34.5
Dol 47/35/23 122/20/35
Foul area 47/35/22.5 122/20/33
Pier ruins 47/35/20 122/20/35
Pier ruins 47/35/11 122/20/34
Pier ruins 47/35/04 122/20/36
Markers 47/35/00 122/20/35
Subm Cable Area 47/35/06 122/20/39

b. Dangers to Navigation

There were no dangers to navigation reported during survey operations. A total of five dangers
to navigation were reported during office processing. A copy of this report is attached.

P. ADEQUACY OF SURVEY
Hydrography contained on FE-419 is adequate to:

a. delineate the bottom configuration, determine least depths, and draw the required depth
curves;

b. reveal there are no significant discrepancies or anomalies requiring further investigation; and
c. show the survey was properly controlled and soundings are correctly plotted.

The hydrographic records and reports received for processing are adequate and conform to the
requirements of the Hydrographic Manual, 4th Edition, revised through Change No. 3, the
Hydrographic Survey Guidelines, and the Field Procedures Manual, April 1994 Edition.

Q. AIDS TO NAVIGATION

There are three fixed aids to navigation located within the survey limits. These features were
adequately located and serve their intended purpose. An additional light, Pier 36 Pier Light, is a
privately maintained light red light marking the northwest corner of the pier and is currently not
charted. This light was adequately located and serves its intended purpose.

There are no charted landmarks within the survey area.

R. STATISTICS

Statistics are itemized in the hydrographer's report.

S. MISCELLANEOUS

Miscellaneous information is discussed in the hydrographer's report.

T. RECOMMENDATIONS

This is a good field examination. No additional work is recommended.




U. REFERRAL TO REPORTS

Referral to reports is discussed in the hydrographer's report.

Srue, &

Bruce A. Olmstead
Senior Cartographer




APPROVAL SHEET
FE-419

Initial Approvals:

The completed survey has been inspected with regard to survey coverage,
delineation of the depth curves, development of critical depths, cartographic
symbolization, comparison with prior surveys and verification or disproval of
charted data. The digital data have been completed and all revisions and processing
have been entered in the ma%llletic tape record for this survey. The survey records
and digital data comply with NOS requirements except where noted in the
Evaluation Report. Final control, position and sounding printouts have been

included with the survey records.
V%W Date: %’/@

Dennis Hill
Chief, Cartographic Section
Pacific Hydrographic Branch

I have reviewed the smooth sheet, accompanyirll\% data, and reports. This
survey and accompanying digital data meet or exceed NOS requirements and

standards for products in support of nautical charting except where noted in the
Evaluation Report.

U L n Date:_7/ 3/

Kathy Timmons
Commander, NOAA
Chief, Pacific Hydrographic Branch
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Final Approval

Approved:

MM Date:_4 /S -7¢

Andrew A. Armstrong lII 4
ivision

Captain, NOAA
Chief, Hydrographic Surveys
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(10-83) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

MARINE CHART BRANCH
RECORD OF APPLICATION TO CHARTS

( b FILE WITH DESCRIPTIVE REPORT OF SURVEY NO. FE hd L\\ S

INSTRUCTIONS

A basic hydrographic or topographic survey supersedes all information of like nature on the uncorrected chart.
1. Letter all information.
2. In “*‘Remarks’’ column cross out words that do not apply.

* 3. Give reasons for deviations, if any, from recommendations made under ‘‘Comparison with Charts”’ in the Review.
CHART DATE C’l'\RTpGRAPHER REMARKS

- ‘%\\so /7/ /‘5/9é W Full WBejpre‘ 'After Marine Center Approval Signed Via
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Drawing No.

Full Part Before After Marine Center Approval Signed Via

‘ Drawing No.

Full Part Before After Marine Center Approval Signed Via

Drawing No.

Full Part Before After Marine Center Approval Signed Via

Drawing No.
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Drawing No.
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Drawing No.
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Drawing No.
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